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AMENDMENTS TO THE CLAIMS 

1, A method for antenna beamforming in a communication system comprising a 
plurality of subscriber units and a transmitting communication device liaving an antenna 
array comprised of a plurality of array elements, a method for ant e nna boomform iflg 
comprising a step of jointly optimizing a plurality of weighting coefficients to produce a 
plurality of optimized weighting coefficients for use bv the transmi tting comronnicatinn 
device in transmissions to the plurality of subscriber units, wherein each optimised 
weighting coefficient of the plurality of optimized weighting coefficients is associated 
with an element of the plurality of elements and is further associated with a subscriber 
unit of the plumlity of subscriber units, 

2, The method of claim 1, further comprising steps of: 

raodulatiog a plurality of signals to produce a plurality of modulated signals, 
wherein each signal of the plurality of signals is modulated based on an optimized 
weighting coefficient of the plurality of optimized weighting coefficients; 

transmitting each modulated signal of the plurality of modulated signals via an 
array element of the plurality of array elements, 

3. The method of claim 1, wherein the step of jointly optimizing a plurality of weighting 
coefficients comprises a step of determining values for the phuality of weighting 
coefficients that jointly maximize a signal-to-noise ratio for each subscriber unit of the 
plurality of subscriber units. 

4. The method of claim I, wherein the step of jointly optimizing a plurality of weighting 
coefficients comprises a step of jointly optimizing a plurality of weighting coefficients 
based on information concerning a plurality of propagation channels and an 
autocorrelation of background interference and wherein each propagation channel of the 
plurality of propagation diannels is a propagation channel between a subscriber unit of 
the plurality of subscriber units and an array element of the plurality of array elements. 
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5. A method for antenna beamfoiming in a communication system comprising a 
plurality of subscriber units and a transmitting communication device having an antenna 
array comprised of a plurality of array elements, a flie method fe r - ontemia boamformffl g 
comprising steps of: 

approximating one or nLore terms in an joint optimizat i-eB expression which 
jointly optimizes ef a signal-to-noise ratio (SNR) for the plurality of subscriber units to 
produce an approximation of the joint optimization expression of an SNR; and 

independently optimizing a set of weighting coefficients of a plurality of sets of 
weighting coefiGcients based on tlae approximation of the joint optimization expression of 
an SNR to produce a set of optimized weighting coefficients, wherein each set of 
optimized weighting coefficients of the plurality of sets of optimized weighting 
coefficients corresponds to . and is utilized for a transmission to. a subscriber unit of the 
plurality of subscriber units. 

6. The method of claim 5, wherein each optimized weigliting coefficient in a set of 
optimized weighting coefficients corresponds to an array element of the plurality of array 
elements and wherein the method fiirtber comprises steps of: 

modulating a plurality of signals to produce a plurality of modulated signals, 
wherein each signal of the plurality of signals is modulated based on an optimized 
weighting coefficient of the set of optimized weighting coefficients; 

transmitting each modulated signal of the plurality of modulated signals via an 
array element of the plurality of array elements, 

7. The method of claim 5, wherein each subscriber unit of the plurality of subscriber 
units comprises a Rake receiver, wherein a covariance of an output of the Rake receiver 
of each subscriber unit comprises a contribution to the covariance by the other subscriber 
units of the plurality of subscriber units, wherein the step of approximating one or more 
terms, in a joint optimization expression of an SNR comprises a step of approximating the 
covariance of an output of the Rake receiver of each subscriber unit with a contribution to 
the covariance by the other subscriber units. 
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8. The metbod of claim 5, wherein the transmitting communication device operates in an 
environment wheie inter^cell interference dominates intra-cell interference* wherein the 
step of approximating one or more terms in a joint optimization expression of an SNR 
comprises a step of assuming that the ratio of intra-cell interference to inter-cell 
interference is equal to zero. 

9. The method of claim '5, wherein the transmitting communication device operates in an 
environment where intra-cell interference dominates inter-cell interference, wherein the 
step of approximating one or more terms in a joint optimization expression of an SNR 
comprises a step of assuming that die ratio of intra-cell interference to inter-cell 
interference approaches infinity. 

10. The method of claim 5, wherein the communication system further comprises a 
plurality of commuaiication channels^ wherein each communication channel of the 
plurality of communication channels is allocated to a subscriber unit of the plurality of 
subscriber units, wherein a power allocated by tiie transmitting communication device to 
each communication channel is a reasonable small fraction of the total power transmitted 
by the communication device, wherein each subscriber unit of the plurality of subscriber 
units comprises a Rake receiver, wherein a covariance of an output of the Rake receiver 
of each subscriber unit comprises a contribution to the covariance by the other subscriber 
units of the plurality of subscriber units, wherein the step of approximating one or more 
terms in a joint optimizEttion expression of an SNR comprises a step of assuming that the 
covariance is equal to the contribution to tlie covariance by the other subscriber units of 
the plurality of subscriber imits. 

11. In a commitnication system comprising a plurality of subscriber units, a transmitting 
communication device comprising; 

an antenna array comprising a plurality of array elements; 

a plurality of weighters, wherein each wcighter of the plurality of weighters is 
coupled to an element of the plurality of elements; and 
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a processor coupled to each weighter of the plurality of weighters, wherein the 
processor jointly optimizes a plurality of weighting coefficients for use in transmissions 
to the plurality of subscriber units and wherein each weighting coefficient of the plurality 
of weighting coefficients is associated with an element of the plurality of elements and is 
fiuther associated witli a subscriber unit of tlie plurality of subscriber units. 

12, The communication device of claim 11, wherein when the comramncation device 
transmits data to a subscriber unit of the plurality of subscriber units, the processor 
provides to each weighter of the plurality of weighters the weighting coefiFicient 
associated with the subscriber unit and with tlie element coupled to the weighter, and 
wherein each weighter then modulates a signal based on the weighting coefficient 
received from the processor, 

13. The communication device of claim 11, wherein tlie processor jointly optimizes a 
plurality of weighting coefficients by determining values for the plurality of weighting 
coefficients that jointly maxijni2;e a signal-io-noise ratio for each subscriber unit, 

14. The communication device of claim 11, wherein the processor jointly optimizes a 
plurality of weighting coefficients based on information concerning a plurality of 
propagation channels and an autocorrelation of background interference and wherein each 
propagation channel of the plurality of propagation channels is a propagation channel 
between a subscriber ttnit of the plurality of subscriber units and an array element of the 
plurality of array elements. 

15, In a conununication system comprising a plurality of subscriber units, a transmittiiifi 
communication device comprising: 

an antenna array comprising a plurality of array elements; 

a plurality of weighters, wherein each weighter of the plurality of weighters is 
coupled to an element of the plurality of elements; and 

a processor coupled to each weighter of the plurality of weighters, \dierein the 
processor approximates one or more terms in an joint optimiz a ti o n expression which 
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jointly optimizes ef a signal-to-noise ratio (SNR) for the plumlitv of subsc riber units to 
produce an approximation of the joint optimization expression of an SNR and 
independently optimizes a set of weifihting coefficients of a plurality of sets of weigjiting 
coefficients based on the approximation of the joint optimization expression of an SNR to 
produce a set of optimized weighting coefficients, wherein each set of optimized 
weighting coefficients of the plurality of sets of optimized weighting coefGcients 
corresponds to . and are utilized for transmissions to, a subscriber unit of the plurality of 
subscriber units. 



16. The communication device of claim 15, wherein each optimized weighting 
coefficient in a set of optimized weighting coefficients corresponds to an array eleraeut of 
the plurality of array elements, wherein when the communication device transmits data to 
a subscriber unit of the pltirality of subscriber units, the processor provides to each 
weighter of the plurality of weighters an optimized weighting coefBcient associated with 
the subscriber unit and witi^ the element coupled to the weighter, and wherein each 
weighter then modulates a signal based on the weighting coefficient received from the 
processor, 

17. The communication device of daim 15, wherein each subscriber xmit of the plurality 
of subscriber units comprises a Rake receiver, wherein a covariance of an output of the 
Ralce receiver of each subscriber unit comprises a contribution to the covariance by the 
other subscriber units of the plurality of subscriber units, wherein the processor 
approximates one or more terms in a joint optimization expression of a signal-to-noise 
ratio (SNR) by approximating the covariance to be equal to the contribution to the 
covariance by the other subscriber tmits. 

18. The communication device of claim 17, wherein tiae approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 
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19. The communication device of claim 17, wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 



20. The communication device of claim 17, wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 



21 . The communication device of cl aim 15, wherein the communication device operates 



in an environment wheie inter-cell interfercEce dominates intra-cell interference, wherein 
the processor approximates one or more tenns in a joint optimization expression of a 
signal-to-noise ratio (SNR) by assuming that tlie ratio of intra-cell interference to inter- 
cell interference is equal to zero, 

22. The communication device of claim 15, wherein the communication device operates 
in an environment where intra-cell interference dominates inter-cell interference, wherein 
the processor approximates one or raore terms in a joint optimization expression of a 
signal-to-noise ratio (SNR) by assuming that the ratio of intra-cell interference to inter- 
cell interference approaches infinity, 

23. The communication device of claim 15, wherein the communication system further 
comprises a plurality of communication channels^ wherein each communication channel 
of the plvirality of communication channels is allocated to a subscriber unit of the 
plurality of subscriber units, wherem a power allocated by the communication device to 
each communication channel is a reasonable small fraction of the total power nransmitted 
by the communication device, wherein each subscriber unit of the plurality of subscriber 
units comprises a Rake receiver, wherein a covariance of an output of the Rake receiver 
of each subscriber unit comprises a contribution to the covariance by the other subscriber 
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units of the plurality of subscriber units> wherein the processor approximates one or more 
terms in a joint optiniizatioii expression of a signal-to-noise ratio (SNR) by assuming that 
the covariance is equal to the contribution to the covariance by the other subscriber units 
of the plurality of subscriber units. 
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